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(57) Abstract 

PURPOSE; To perform changeover between a 
demodulation operation and a spreading code detection 
operation by one circuit constitutjon. to prevent a 
ctrcurt scale from being very large and to shorten the 
time required for detecting spread spectrum codes. 

CONSTITUTION A correlation device 10 inverse-spreads 
reception signals by the spread spectrum codes from a 
spread spectrum code generator 11 and demodulates 
them a control circuit 13 for inverse spreading sends 
time control signals for correlation (inverse spreading) 
to selectors 15 and 16 and a spread spectrum code 
control circuit 14 sends the time control signals for 
spread spectrum code detection to the selectors 15 and 
16. By selecting either one of the time control signal 
for inverse spreading and the time control signal for 
spreading code detection by the selectors 15 and 16 and 
sending it to the correlation device 10 and the spread 
spectrum code generator 1 1. the demodulation operation 
and the spread spectrum code detection operation are 
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Paragraphs [0010] to [0012] 

[0010] While the receive signal is converted by the A-D converter 
into digital quantity and ordinarily expressed in a plurality of 
bits, it is expressed as a one-bit data. Through the 
synchronization-maintaining channel (which is called pilot channel 
in the U.S. CDMA cellular system) is transmitted as a signal 
(spreading code itself) unmodulated by data, whose signal sequence 
is shown in the upper line. On the other hand, the spreading code 
sequence generated in the receiver is shown in the lower line. Table 
2 shows the situation where the received signal and the spreading 
code generated in the receiver are in timing alignment. By 
expressing the aligned and non-aligned states by -1 and +1, 
respectively, the correlation value is given by the total value, 
which is -10 in this example (in this example, the time for 
calculation of correlation is assumed to be ten chip-block long) . 
Table 3 shows the situation where the timing is offset by 1, 
resulting in the correlation value 0 based on the calculation 
similar to Table 2 (while the correlation value does not always 
become 0 depending on the timing for the start of the correlation 
calculation, it is still much closer to the above value -10, which 
is for the aligned state) . The synchronization detection circuit 
for the spreading code checks the correlation value while 
time-shifting the spreading code sequence generated in the receiver, 
thereby to find out the presence of a large correlation value, which 
is taken to show the presence of the spreading code in that timing, 
to eventually output the timing and correlation value (signal 
intensity) . 

[0011] Fig, 6 shows an example of a conventional circuit structure. 
Referring to Fig. 6, the received signal is supplied to spreading 
code detection circuit 60 and data demodulation circuits 62, 63 
and 64. Since the synchronization acquisition of spreading codes 
must be performed first, spreading code circuit 60 detects from 
the receive signal the synchronization timing of the spreading code 
used for the spectrum spreading. The detected information is 
supplied to controller 61. Controller 61 selects the best-suited 
one from among those timings detected at spreading code detection 
circuit 60 and designates timing for data demodulators 62, 63 and 
64 depending on the nxamber of paths for demodulation. The 
timing-assigned demodulators 62, 63 and 64 achieve synchronization 
with the received signal and send their respective outputs to data 



synthesizer 65, which synthesizes the above outputs to provide 
demodulated data. 

[0012] [Problems to be solved by the invention] The time required 
for a mobile terminal to reach a tallc-ready state from the turn-on 
of power switch must generally be as short as possible. Since the 
processing performed in a CDMA-based digital cellular system up 
to the start of communication includes: the detection of timing 
for the spreading code supplied from a base station (i.e., the 
detection of pilot channel) ; the reception of the synch channel 
(the channel through which pieces of information are exchanged 
between the base station and mobile units for achieving 
synchronization) ; and the reception of the paging channel, the time 
required for the detection of timing for the spreading code must 
be as short as possible, to thereby permit the start of communication 
as quiclcly as possible. 

Paragraphs [0034] and [0035] 

[003 4] The power-up phase of a receiver will now be described 
referring to Fig. 4. The received signal is provided to spreading 
code detection circuit 40, spreading code detector/demodulator 42, 
and demodulators 42 and 43 . When the receiver powers up, the 
detector/demodulator 41 is set in advance by controller 45 to 
perform the spreading code detection. Controller 45 detects the 
timing of the spreading code through the use of both the detection 
circuit 40 and the detector /demodulator 41, The detection output 
is supplied to controller 45. The detection circuit 40 and the 
detector/demodulator 41 not only checlc the timing of the spreading 
code received from the base station, but also search other regions 
to thereby narrow down the area to be searched by the respective 
detectors. Therefore, the time required for the detection is 
shortened significantly. 

[0035] In the example shown in Fig. 4, which employs two spreading 
code detectors, the time for detection is halved. If the 
demodulators are additionally put in the operation as additional 
spreading code detector (s), the time is further shortened. When 
spreading codes of suitable intensity and timing are found, 
controller 45 brings demodulator 42 or 43 into synchronism for the 
start of the demodulation. If such spreading codes suited for 
demodulation are not found, another demodulator is put in the 
demodulation operation. Since only two demodulators are required 
at this stage, the detector /demodulator 41 can be made to serve 
as a spreading code detector. When need for a further demodulator 
arises, the detector /demodulator 41 is switched by controller 45 
to function as a demodulator for the start of demodulating operation. 
At this stage, the receiver comes to have one spreading code detector 
and three demodulators as in the conventional structure. 
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